Introduction
============

Neuropathic pain (NeP) is defined as "pain arising as a direct consequence of a lesion or disease of the somatosensory system"[@b1-jpr-12-243] and can be the result of a variety of conditions, including metabolic disease, infection, malignancy, trauma, medications, and toxins.[@b2-jpr-12-243] It is a highly prevalent condition that affects a significant proportion of the population. A 2014 systematic review by van Hecke et al[@b3-jpr-12-243] reported a prevalence rate of 6.9%--10.0% across studies globally, primarily the USA and Europe, with similar rates reported in a separate US-based study by DiBo-naventura et al.[@b4-jpr-12-243] It is possible that these rates underestimate the true prevalence of NeP, as no standardized and accepted diagnostic criteria exist for this condition, leading to possible underdiagnosis and undertreatment.[@b5-jpr-12-243]

Patients with NeP experience a variety of sensory symptoms, including allodynia, hyperalgesia, paraesthesia, and sensations of burning or freezing.[@b6-jpr-12-243] The impairment associated with these symptoms has been reported across a variety of quality of life and economic domains.[@b7-jpr-12-243],[@b8-jpr-12-243] Andrew et al reported that, across studies, there was a significant positive relationship between NeP severity and both work-related impairment and healthcare resource utilization (HCRU).[@b9-jpr-12-243] A recent European study of nearly 4,000 patients reported increased HCRU and high direct costs, as well as lost work productivity (indirect costs).[@b10-jpr-12-243] The authors found that total costs per patient ranged from 9,305 euros in Italy to 14,446 euros in Germany, annually, with the majority dedicated to indirect costs associated with care.

Despite this, few studies have examined the prevalence of NeP in Brazil or examined NeP-related outcomes. Those studies that do exist have reported NeP estimates of 60% among those with chronic pain[@b11-jpr-12-243] and 10% among the general population.[@b12-jpr-12-243] Additionally, there does not appear to be any studies reporting the impairment associated with specific NeP etiologies. The current study estimates the prevalence of probable NeP among chronic pain patients attending Brazilian hospitals and pain clinics in São Paulo, Ceara, and Bahia and assesses the clinical characteristics of the six principal NeP subtypes: painful diabetic peripheral neuropathy (pDPN), central neuropathic pain (CNP), chronic low back pain with a neuropathic component (CLBP-NeP), postherpetic neuralgia (PHN), post-traumatic neuropathic pain (PTN), and post-surgical neuropathic pain (PSN).

Methods
=======

Participants
------------

Patients who presented with pain (as a primary or secondary complaint) and answered affirmatively to experiencing self-reported chronic pain (≥3 months within the past 12 months) at either of two urban general hospitals (Faculdade de Medicina do ABC \[Santo André, São Paulo\] and Instituto de Estudos e Pesquisas Clínicas do Ceará-IEP-CE \[Fortaleza, Ceará\]) or one urban pain clinic (Clínica de Terapia de Dor LTDA \[Salvador, Bahia\]) were invited to participate in the study by physicians/investigators. Physicians (n=16) were recruited by researchers from the same hospitals and pain clinic and were either licensed primary care provider generalists (n=8) or specialized in a predefined domain, including orthopedics (n=1) and endocrinology (n=2). There were also five pain specialists, of which three were orthopedic specialists, an anesthesiologist, and a neurologist. All clinicians spent at least 75% of their time treating patients and felt confident diagnosing NeP. The study was approved by each participating site's regulatory board and the National Ethics Committee (CONEP: Opinion Number 1.440.502), which regulates all research involving human participants in Brazil. All patients provided written informed consent; however, as per local laws, participants were not provided compensation for participating in the study.

Physician examination
---------------------

Physicians evaluated each patient who met the criteria for self-reported chronic pain. To replicate real-world conditions, physicians followed their own procedures for collecting patients' history and conducting a physical examination to ascertain whether a diagnosis of NeP was warranted. However, by definition, central NeP involves conditions or injuries associated with central nervous system lesions (ie, central poststroke pain, multiple sclerosis, and spinal cord injury-related NeP). Those with central NeP included patients with nondiabetic NeP, although some patients with nondiabetic NeP could have instead been diagnosed with a different specific NeP subtype (except for pDPN), as determined by the physician. For patients in whom a NeP diagnosis was suspected and those who agreed to the informed consent, physicians asked patients the Douleur Neuropathique 4 (DN4) questions.[@b13-jpr-12-243] For the DN4, a score of ≥4 indicates that the pain is likely to be NeP. This cutoff was used with the physician's assessment to determine if a patient was diagnosed with probable NeP or not. For those diagnosed with probable NeP, physicians also reported the presence of symptoms (eg, areas of numbness, allodynia), whether patients were diagnosed with a subtype (pDPN, CNP, CLBP-NeP, PHN, PTN, PSN), comorbid medical conditions, and prescription medications that the patient had been prescribed for their NeP within the last 6 months. These patients also completed an additional 20-minute survey that included questions regarding sociodemographic characteristics and instruments assessing pain severity and interference with function, health status, and impairment in work productivity and daily activities.

Measures
--------

### Sociodemographic characteristics and health behaviors

Sex, age, ethnic background, household income, education, employment status, insurance status, body mass index, and self-reported nonprescription therapy for pain management were assessed.

### Health status

The EuroQol 5 Dimensions (EQ-5D) was used as the measure of quality of life.[@b14-jpr-12-243] The EQ-5D is a five-item instrument that asks respondents to rate their health status that day. One component includes a VAS that ranges from 0 to 100 (higher scores are better) and gauges the respondents' perception of their overall health on the day the survey was completed. The five items were converted into a health utility index using the Brazilian value set (range: --0.11 to 1.0, where 0 is death and 1 is perfect health).[@b15-jpr-12-243]

### Pain severity and interference

The Brief Pain Inventory (BPI) was used to assess pain severity (BPI-Pain Severity, four items) and pain interference (BPI-Pain Interference, seven items).[@b16-jpr-12-243] The BPI asks respondents to rate the intensity of the pain they are currently experiencing, as well as the intensity of pain experienced within the prior 24 hours, at the worst, at the least, and on average, using response options ranging from 0 (no pain) to 10 (pain as bad as you can imagine). The BPI also asks respondents to rate on a scale from 0 (does not interfere) to 10 (interferes completely), the degree to which their pain interferes with functioning in seven domains: general activity, walking, mood, sleep, work, relations with other persons, and enjoyment of life. Subscale scores are derived by taking the mean of the scores within each subscale, with higher scores indicative of greater pain severity and interference.[@b16-jpr-12-243]

### Work and activity impairment

The six-item Work Productivity and Activity Impairment Questionnaire: Specific Health Problem v2.0 (WPAI-SHP) questionnaire was used to measure the effect of pain on work and leisure activities among those participants who were employed. The WPAI-SHP possesses four subscales that each yields a percentage-based level of impairment (0%--100%). Three are work related: absenteeism, presenteeism, and overall work impairment. The activity impairment scale measures non-work-related activity.[@b17-jpr-12-243]

### Douleur Neuropathique 4

Physicians administered the DN4 to patients presenting with chronic pain to estimate the probability of NeP. The DN4 is a 10-item instrument that measures the presence of different characteristics of pain (eg, burning, painful cold). Having at least four of these characteristics suggests a diagnosis of NeP; a cutoff of 4 (range: 0 to 10) has demonstrated 80% and 92% sensitivity and specificity, respectively.[@b13-jpr-12-243] The DN4 has been linguistically validated for Brazilian Portuguese.[@b18-jpr-12-243]

Analysis
--------

The overall prevalence of probable NeP (based on the DN4 score), along with 95% CI, was reported among all respondents who presented with chronic pain. Sociodemographic and comorbid conditions were reported for all participants diagnosed with NeP. NeP symptoms, medication use, and patient-reported outcomes (health status, pain severity and interference, and work productivity) were reported for each diagnosed subgroup of NeP. Categorical data were reported using numbers and percentages. Continuous data were reported using mean (M) and SD.

Results
=======

Descriptive data
----------------

The current study enrolled 2,118 participants who reported pain, as a primary or secondary complaint, that lasted for ≥3 months of the previous 12 months. Of those, 307 were diagnosed with probable NeP by a physician and had a DN4 score of ≥4. The overall prevalence of NeP was estimated to be 14.5% (95% CI: 13.0%--16.0%). The majority of those enrolled in the study were female (n=1,597, 75.4%), middle-aged (50.1 years, SD=16.3), and Pardo (n=648, 30.6%; [Table 1](#t1-jpr-12-243){ref-type="table"}). Among those diagnosed with probable NeP, the majority were also female (n=247, 80.5%) and Pardo (136, 44.3%), with a slightly higher mean age of 52.5 (SD=13.9) years.

Of those 307 individuals identified by their physician and DN4 score as having probable NeP, 209 were diagnosed by a physician with a specific NeP subtype, with the largest proportion diagnosed with CLBP-NeP (n=77, 36.8%). Others were diagnosed with pDPN (n=39, 18.7%), CNP (n=37, 17.7%), PTN (n=36, 17.2%), followed by PSN (n=28, 13.4%) and PHN (n=7, 3.3%). Of those diagnosed with a specific NeP subtype, 194 (92.8%) were diagnosed with one subtype and 15 were diagnosed with two (7.2%).

Across NeP subtypes, high blood pressure was consistently one of the most reported comorbid conditions ([Figure 1](#f1-jpr-12-243){ref-type="fig"}) and the most common for patients with CNP (n=13; 35.1%) and CLBP-NeP (n=30; 39.0%). As expected, the clear majority (n=38; 97.4%) of those diagnosed with pDPN reported comorbid type 1 or type 2 diabetes. Insomnia/sleep difficulties (n=8; 22.2%) were more commonly reported than high blood pressure in those diagnosed with PTN. Additionally, of patients with NeP subtype known, 23 (11.0%) patients reported no comorbid conditions, 44 (21.1%) patients reported one comorbid condition, 33 (15.8%) reported two comorbid conditions, 38 (18.2%) reported three comorbid conditions, and 64 (30.6%) reported four or more comorbid conditions.

As indicated in [Figure 2](#f2-jpr-12-243){ref-type="fig"}, almost all NeP-related sensory symptoms assessed were prevalent, regardless of specific NeP etiology. The most commonly reported symptoms were numbness (range: 62.2%--89.7%), hyperalgesia (range: 32.1%--76.9%), allodynia (range: 18.9%--57.1%), impaired vibratory sense (range: 20.8%--51.4%), and changes in thermal perception (range: 7.7%--57.1%). As noted in [Figure 3](#f3-jpr-12-243){ref-type="fig"}, the most frequently prescribed NeP medications in the past 6 months were antiepileptics (range: 18.2%--57.1%), NSAIDs (range: 14.3%--50.0%), and opioids (range: 0.0%--39.3%).

The lowest EQ-VAS scores within each NeP subtype were found for those with CLBP-NeP (M=47.0, SD=22.3), with the lowest health utilities among patients with PTN (M=0.4, SD=0.2) ([Figure 4](#f4-jpr-12-243){ref-type="fig"}). Patients with PTN had the second lowest EQ-VAS (M=47.4, SD=23.2) with a mean score only slightly higher than those with CLBP-NeP. In contrast, patients with PHN had both the highest EQ-VAS (M=67.3, SD=13.9) and health utility scores (M=0.60, SD=0.04). Additionally, patients with PHN had the second-lowest BPI-Pain Severity (M=5.1, SD=3.0) and BPI-Pain Interference (M=5.5, SD=2.7) scores, indicating relatively positive health status and low pain ([Figure 5](#f5-jpr-12-243){ref-type="fig"}). They also had the lowest absenteeism and the second-lowest presenteeism, overall work impairment, and activity impairment ([Figure 6](#f6-jpr-12-243){ref-type="fig"}). For the BPI, patients with PSN had the highest pain severity scores (M=6.6, SD=1.7), and CNP patients scored the highest pain interference scores (M=6.0, SD=2.7). Conversely, those with pDPN reported the lowest pain severity (M=4.6, SD=2.3) and pain interference (M=4.6, SD=2.6) scores on the BPI. Patients with PTN had the second highest pain severity (M=6.4, SD=1.9) and pain interference (M=6.0, SD=2.6) scores on the BPI.

Patients also reported their current employment status. Patients with PHN reported the highest levels of being employed full-time, part-time, or self-employed (n=3, 42.9%). The other NeP subtypes reported similar levels of employment status (pDPN: n=11, 28.9%; CNP: n=10, 27.8%; CLBP: n=21, 27.3%; PTN: n=n=9, 25.0%; PSN: n=7, 25.9%) (data not shown). Among those employed, patients with CNP experienced the greatest overall work impairment (M=77.1%, SD=18.2%) and presenteeism (M=74.6%, SD=17.5%). Absenteeism was highest among those with PTN (M=26.8%, SD=34.9%). PSN patients reported the greatest degree of activity impairment (M=79.6%, SD=18.9%; see [Figure 6](#f6-jpr-12-243){ref-type="fig"}).

Across health status, pain, and economic and activity burden, patients with pDPN and/or PHN, on average, did better than those with other NeP subtypes. In contrast, patients with PTN, on average, scored less favorably.

Discussion
==========

The current study established a probable NeP prevalence rate of 14.5% among chronic pain patients seeking treatment in a clinical setting. As one might expect, given the current study's clinical context, where physicians are likely to see more severe cases, this is a higher rate than studies that have been conducted in the general population,[@b12-jpr-12-243],[@b19-jpr-12-243] but it is also slightly higher than the 10% prevalence found in a 2009--2010 sample of Sao Luis, Brazil.[@b19-jpr-12-243] A comparison of sample sizes shows that NeP was most frequently identified in middle-aged and Pardo patients. Consistent with a previous US-based study,[@b4-jpr-12-243] the most frequently diagnosed condition in this study was CLBP-NeP (25.1%), followed by similar rates of pDPN (12.7%), CNP (12.5%), and PTN (11.7%). As has been noted in previous epidemiological research,[@b20-jpr-12-243] patients reported high rates of comorbid disease and NeP-related symptomatology across all subtypes, most notably high blood pressure and high cholesterol, and areas of numbness and hyperalgesia. Once again, and consistent with previous research,[@b4-jpr-12-243],[@b21-jpr-12-243]--[@b23-jpr-12-243] the majority of patients across all subtypes reported currently being treated, specifically using prescription NSAIDs, antiepileptics, and opioids to treat their pain. The reliance upon NSAIDs and opioids may stem from patients also managing nociceptive pain, eg, osteoarthritis, which would also be consistent with previous studies.[@b8-jpr-12-243],[@b21-jpr-12-243],[@b22-jpr-12-243],[@b24-jpr-12-243]--[@b26-jpr-12-243] Currently, there is a lack of systematization in the treatment of NeP with respect to published guidelines.

Patients with a physician-confirmed diagnosis reported consistent impairments in quality of life across all subtypes, with those diagnosed with PTN possessing the lowest health utility score, in contrast to a previous meta-analysis that established CNP patients as the group with the greatest level of impairment.[@b27-jpr-12-243] Pain severity and interference were notable across all subtypes of NeP and generally within the same range. This is notable as the greater intensity of pain contributes to interference in daily life, making it more difficult to manage than non-NeP. Patients also reported significant and similar levels of activity impairment, with the one exception being those diagnosed with pDPN, who reported substantially lower overall work impairment and presenteeism. A previous study assessing work productivity and activity impairment in persons with any type of NeP in Brazil found that on average absenteeism was 26.0%, presenteeism was 59.7%, overall work impairment was 59.8%, and activity impairment was 60.4%.[@b19-jpr-12-243] All but activity impairment fell within the range of the NeP subtype mean values. This is, however, novel in that it assessed work productivity and activity impairment across the various NeP subtypes.

Limitations
===========

The current study utilized patient self-reported information for outcomes; thus, responses were subject to recall and self-presentation biases. Furthermore, whereas the utilization of multiple physicians and recruitment sites increased the representativeness of patients sampled (including the corresponding variation in clinical practices), some bias may have been introduced via variations in data collection processes across sites, despite the training provided to all physicians and study staff. Furthermore, although data were collected from multiple sites, all were in urban areas, and results may not generalize to those NeP patients living outside these specific urban areas or to the broader Brazilian population, including those seeking treatment in rural areas. It is likely that certain groups of patients, namely those who do not visit physicians regularly, were underrepresented in this study. It must also be noted that the two largest groups of patients surveyed were those with neuropathic back pain and those with diabetic neuropathy. Given the variation in symptomology and patient behavior among these two groups, it is important to recognize the heterogeneity that exists within the study sample. A final limitation is the cross-sectional nature of the study design, which limited the ability to infer any causal conclusions.

Conclusion
==========

The prevalence of probable NeP among chronic pain patients receiving treatment in a pain or general clinic or hospital in Brazil is \~14.5%. In general, and consistent with previous research beyond Brazil, all patient subtypes reported impairment and varying levels of dysfunction across a range of measures. The current study provided important insight into the experience of NeP patients in Brazil and reinforced the debilitating nature of this condition.
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![Comorbid conditions reported by at least 10% of the patients diagnosed with NeP (n=209).\
**Notes:** 95% CI values are displayed. Patients could be diagnosed with multiple subtypes; hence, totals add up to \>100%.\
**Abbreviations:** CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; pDPN, painful diabetic peripheral neuropathy; GERD, gastroesophageal reflux disease; NeP, neuropathic pain; PSN, post-surgical neuropathic pain; PHN, postherpetic neuralgia; PTN, post-traumatic neuropathic pain.](jpr-12-243Fig1){#f1-jpr-12-243}

![NeP symptoms exhibited by physician-confirmed NeP patient during the examination.\
**Notes:** 95% CI values are displayed. Totals reflect that patients could be diagnosed with multiple subtypes.\
**Abbreviations:** CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; pDPN, painful diabetic peripheral neuropathy; NeP, neuropathic pain; PSN, post-surgical neuropathic pain; PHN, postherpetic neuralgia; PTN, post-traumatic neuropathic pain.](jpr-12-243Fig2){#f2-jpr-12-243}

![Clinical features of NeP and the clinical profile of patients for each NeP subtype: medication use.\
**Notes:** 95% CI values are displayed. Totals reflect that patients could be diagnosed with multiple subtypes.\
**Abbreviations:** CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; pDPN, painful diabetic peripheral neuropathy; NeP, neuropathic pain; PSN, post-surgical neuropathic pain; PHN, postherpetic neuralgia; PTN, post-traumatic neuropathic pain; SNRI, serotonin--norepinephrine reuptake inhibitors; SSRI, serotonin-specific reuptake inhibitor; TCA, tricyclic antidepressant.](jpr-12-243Fig3){#f3-jpr-12-243}

![Mean (95% CI) health status and economic burden of patients for each NeP subtype: EQ-5D.\
**Notes:** Mean and 95% CI values are displayed. The Brazil population norms for the EQ-5D scales are overlaid on the figure (Health Utility 0.89; VAS 83.8).[@b28-jpr-12-243]\
**Abbreviations:** CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; pDPN, painful diabetic peripheral neuropathy; NeP, neuropathic pain; PSN, post-surgical neuropathic pain; PHN, postherpetic neuralgia; PTN, post-traumatic neuropathic pain.](jpr-12-243Fig4){#f4-jpr-12-243}

![Mean (95% CI) health status and economic burden of patients for each NeP subtype: BPI.\
**Notes:** Mean and 95% CI values are displayed.\
**Abbreviations:** BPI, Brief Pain Inventory; CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; pDPN, painful diabetic peripheral neuropathy; NeP, neuropathic pain; PSN, post-surgical neuropathic pain; PHN, postherpetic neuralgia; PTN, post-traumatic neuropathic pain.](jpr-12-243Fig5){#f5-jpr-12-243}

![Mean (95% CI) economic and activity burden for each NeP subtype: WPAI-SHP.\
**Notes:** Mean and 95% CI values are displayed.\
**Abbreviations:** CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; pDPN, painful diabetic peripheral neuropathy; NeP, neuropathic pain; PSN, post-surgical neuropathic pain; PHN, postherpetic neuralgia; PTN, post-traumatic neuropathic pain; WPAI-SHP, Work Productivity and Activity Impairment Questionnaire: Specific Health Problem v2.0.](jpr-12-243Fig6){#f6-jpr-12-243}

###### 

Demographic characteristics for the total and NeP sample

  Characteristics                        All patients    NeP participants   NeP participants with subtype known
  -------------------------------------- --------------- ------------------ -------------------------------------
                                                                            
  **Categorical variables**                                                 
  N                                      2,118           307                209
  Sex                                                                       
   Female                                1,597 (75.4%)   247 (80.5%)        162 (77.6%)
  Ethnic background                                                         
   White (Branco)                        437 (20.6%)     83 (27.0%)         55 (26.3%)
   Black (Preto)                         106 (5.0%)      63 (20.7%)         47 (22.5%)
   Yellow (Amarelo)                      4 (0.2%)        2 (0.1%)           0 (0.0%)
   Brown (Pardo)                         648 (30.6%)     136 (44.3%)        92 (44.0%)
   Native (Indigena)                     2 (0.1%)        2 (0.1%)           2 (1.0%)
  Employment                                                                
   Full-time, part-time, self-employed                   96 (31.9%)         58 (28.2%)
  Household income                                                          
   \>\$3,067.41                                          16 (5.2%)          11 (5.3%)
   \$2,352.90 to \$3,067.41                              15 (4.9%)          8 (3.8%)
   \$545.82 to \$2,352.89                                69 (22.5%)         49 (23.4%)
   \$341.53 to \$545.81                                  51 (16.6%)         31 (14.8%)
   ≤\$341.52                                             133 (43.3%)        93 (44.5%)
  Education                                                                 
   Primary incomplete                                    45 (14.7%)         28 (13.4%)
   Primary school complete                               12 (3.9%)          9 (4.3%)
   Elementary incomplete                                 27 (8.8%)          21 (10.0%)
   Elementary complete                                   14 (4.6%)          11 (5.3%)
   High school incomplete                                17 (5.5%)          13 (6.2%)
   High school complete                                  89 (29.0%)         63 (30.1%)
   Degree incomplete                                     21 (6.8%)          16 (7.7%)
   Degree complete                                       53 (17.3%)         31 (14.8%)
   Master/doctorate                                      9 (2.9%)           3 (1.4%)
  Marital status                                                            
   Married                                               148 (48.2%)        114 (54.5%)
   Single, never married                                 62 (20.2%)         39 (18.7%)
   Divorced                                              20 (6.5%)          6 (2.9%)
   Separated                                             14 (4.6%)          8 (3.8%)
   Widowed                                               25 (8.1%)          17 (8.1%)
   Living with partner                                   16 (5.2%)          10 (4.8%)
  **Continuous variables**                                                  
  Age, mean (SD)                         50.1 (16.3)     52.5 (13.9)        53.0 (14.3)

**Notes:** Due to missing data, numbers may not sum to 100%*.* Data for sex, ethnic background, and age were collected on all participants, whereas data on employment, household income, education, and marital status were only collected from patients with NeP.

**Abbreviation:** NeP, neuropathic pain.
